Homocysteine mediated expression and secretion of monocyte chemoattractant protein-1 and interleukin-8 in human monocytes.
Homocysteine (Hcy) is an independent risk factor for cardiovascular disease. Monocyte chemoattractant protein-1 (MCP-1) and interleukin-8 (IL-8) are major chemokines for leukocyte trafficking and have been identified in atheromatous plaques. MCP-1 and IL-8 have been found to express mainly by macrophages in human lesion. We undertook this study to determine whether Hcy could induce the secretion of chemokines from human monocytes and, if so, to explore the mediating mechanism. We found that clinically relevant levels of Hcy (10 to 1000 micromol/L) increased the protein secretion and mRNA expression as well as activity of MCP-1 and IL-8 in cultured primary human monocytes. These effects of Hcy were primarily mediated by reactive oxygen species (ROS) through NAD(P)H oxidase, because Hcy could upregulate the production of ROS and the inhibitors of protein kinase C, calmodulin, free radical scavengers, or NAD(P)H oxidase abolished Hcy-induced ROS production and MCP-1 and IL-8 secretion in these cells. Furthermore, the inhibitors of mitogen-activated protein kinase (p38 and extracellular signal-regulated kinase 1/2) and nuclear factor-kappaB or the activator of peroxisome proliferator-activated receptor gamma (PPARgamma) significantly decreased Hcy-induced MCP-1 and IL-8 secretion in these cells. These data indicate that pathophysiological levels of Hcy can alter human monocyte function by upregulating MCP-1 and IL-8 expression and secretion via enhanced formation of intracellular ROS originated from NAD(P)H oxidase source via calmodulin or protein kinase C signaling pathways and that Hcy-induced ROS subsequently activates mitogen-activated protein kinase (p38 and ERK1/2) and nuclear factor-kappaB in a PPARgamma activator-sensitive manner. Thus, activation of PPARgamma may become a therapeutic target for preventing Hcy-induced proatherogenic effects.